Purpose: To determine the impact of pharmacist-provided obesity diagnosis education, after a health assessment, on patient self-rated health and health behaviors.
Introduction
Obesity, a growing health epidemic that currently affects more than onethird of American adults, is an important risk factor for many chronic conditions including hypertension, coronary artery disease and osteoarthritis [1] . Overweight and obesity are metabolic conditions. They can be coded within International Classification of Disease, Tenth Revision (ICD-10), and Medicare will provide reimbursement to healthcare providers for services when weight becomes higher
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than what is considered healthy [2] . Screening for obesity status is generally completed using body mass index (BMI), which is a function of a person's height and weight. A high BMI generally correlates to high body fatness. Persons are considered to be obese if their BMI is 30 kg/m 2 or greater and to be overweight if their BMI is 25 to 29.9 kg/m 2 [3] .
In an effort to decrease obesity rates and improve health, the U.S. Department of Health and Human Services (HHS) has issued guidelines on recommended physical activity. Similar to obese adults, inactive adults have a higher risk for early death, heart disease, diabetes and some cancers. The 2008 Physical Activity Guidelines for Americans recommend 150 minutes of moderate-intensity aerobic activity or 75 minutes of vigorousintensity aerobic activity combined with two or more days of muscle strengthening activities per week [4] . Currently, only about one in five adults meet this recommendation [5] .
To compound this problem, studies have indicated that obesity is under-diagnosed and under-addressed by healthcare professionals. According to the American Academy of Family Physicians (AAFP), clinical practice guidelines encourage physicians to identify and counsel obese patients. However, many practitioners do not address the issue even with patients who meet the diagnostic criteria [6] . One study observed that less than one-third of patients meeting BMI criteria for obesity received a documented diagnosis for obesity [7] , indicating that obesity is not being addressed in a manner similar to other health conditions. An increase in accurate and timely diagnoses for overweight and obese patients could positively impact weight-related health consequences [8] .
Simple screening services and lifestyle counseling have the potential to motivate lifestyle modifications and improve condition awareness [9] . Behavioral changes in obese patients, including healthier food selection, caloric restriction, and increased physical activity, have been shown to be effective for long-term weight management and prevention of chronic disease [10, 11] . Pu et al. found that positive patient behavior changes can occur after a health assessment and feedback. Patients reported an increase in formal diagnosis, an increase in exercise and a decrease in smoking and alcohol consumption [12] .
Risk assessment and notification to patients that they meet the criteria for the weight related disease, obesity, has never been evaluated for its efficacy to cause a change in health behavior or self-rated health.
Self-rated health has been shown to be a consistent predictor of morbidity and mortality [13] [14] [15] [16] . This pilot study aims to identify a potentially successful strategy to both induce health behavior changes and improve self-rated health; such a strategy of educating patients on their obesity as a health condition could influence patient consultation models, overall patient health and increase the possibility of clinically significant weight loss.
Methods
This prospective study with a pre-intervention and postintervention survey was conducted over a 6-month period from November 2016 to April 2017, after approval from an Institutional Review Board.
For the purposes of this study, prospective participants were patients presenting to a pharmacist-coordinated ambulatory care clinic in Pittsburgh, Pennsylvania for regular care during the first three months of the study period. The clinic is housed on an academic campus and operates preventative care and disease management programs, with services available to employees and the public. In order to qualify for inclusion, participants had to be 18 years of age or older, a patient of the clinic, have a BMI of 25 kg/m 2 or greater, and not be pregnant, or participating in any medically supervised weight loss program. Study-trained clinical pharmacists recruited patients during regularly scheduled appointments. After providing written informed consent, interested participants completed a survey on a tablet, were randomized via a random number assignment to one of two study groups (standard vs. enhanced), and then completed a health assessment. The survey acquired information on demographics, self-rated health, and health behavior. The health assessment consisted of height, weight, blood pressure, blood glucose, blood cholesterol and body composition analysis via a professional electronic scale. Following the health assessment, participants then received standardized counseling from a pharmacist corresponding to their appropriate study group. Participants repeated the survey again, 60 to 90 days later, with or without a health assessment.
Data were analyzed using SPSS Version 24. Descriptive statistics were recorded and Wilcoxon signed-rank test was used to analyze group means for change in self-rated health and health behavior. The level of significance was set at an alpha level of 0.05.
Materials
Self-rated health Self-rated health, sometimes referred to as self-assessed health, was measured via a single item. The item asks participants to rate their general health as excellent, very good, good, fair or poor. These answer choices correspond to a 5-point scale (Excellent 1 -Poor 5).
Starting the conversation (STC)
The "Starting The Conversation" questionnaire was used to assess dietary patterns. It is an eight-item instrument designed for non-dietitians to use in clinical practice [17] . Participants respond to questions indicating the frequency of specific food intake. Answers are scored from zero points to two points, with a higher score (max of 16) indicating a less healthful diet.
Rapid assessment of physical activity (RAPA)
The "Rapid Assessment of Physical Activity" questionnaire was used to assess the quantity and category of physical activity [18] . It is a nine-item instrument useful in clinical practice. Participants indicate "yes" or "no" to each of the nine questions, which inquire about the frequency and intensity of aerobic, strength, and flexibility activities completed. Those who indicate "yes" to question six, "completing 30 minutes or
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more a day of moderate physical activities, 5 or more days a week", meet or exceed the recommendation made in the 2008 Physical Activity Guidelines for Americans.
These three items, as wells as demographic information, were obtained from a self-administered survey, via an online platform.
Intervention
The standard counseling addressed three areas: overweight or obesity assessment based on BMI, recommended weekly physical activity based on the United States Health and Human Services 2008 Physical Activity Guidelines, and the United States Department of Agriculture's MyPlate method to develop a healthy eating strategy. The enhanced counseling (intervention group) addressed all three standard counseling areas and included obesity diagnosis education. Enhanced counseling group participants were explained that: (1) obesity is a disease characterized by excess body fat and body weight; (2) Similar to other chronic diseases, such as hypertension and diabetes, obesity can impair bodily function and increase mortality; (3) Diagnosis occurs when a BMI is greater than 30 kg/m 2 ; and (4) If a patient was obese, they were explained why they meet the criteria necessary for an obesity diagnosis and a diagnosis can be formally made by a diagnosing healthcare provider.
Results
A total of 11 patients were identified and enrolled in this study between November 2016 and January 2017. Four participants were excluded due to not meeting the BMI requirements and one participant was lost to follow up; their information was not included for data analysis. Baseline characteristics of the study population are shown in Table 1 . Participants were mostly middle-aged males with a mean BMI of 39.25 kg/m 2 . All participants were white. Two participants were assigned to the enhanced counseling group and four to the standard counseling group. Table 2 displays the results from the pre-intervention survey. The self-rated health score (3.5) was the same for both the standard and enhanced counseling groups. Rapid Assessment of Physical Activity (RAPA) scores are also the same for both groups prior to the intervention, with 50% of each group achieving a RAPA level of 6 or better. Starting The Conversation (STC) dietary scores are similar, as well, between the standard and enhanced counseling groups, 7.5 and 8.0 respectively.
After the intervention, self-rated health remained the same for the enhanced group and slightly improved for the standard group, 3.5 and 3.25 respectively. Physical activity decreased for both groups, with only 25% of the standard group and 0% of the enhanced counseling group achieving level 6 or better for aerobic activity. Starting The Conversation dietary scores improved to 6.75 for the standard group and to 7.5 for the enhanced group. When comparing the postintervention data of the standard group to the enhanced group, the differences in self-rated health, physical activity (RAPA score) and dietary intake (STC score) were found not to be statistically significant (p = 0.564, 0.416, 0.102 respectively).
Discussion
Overall improvement in self-rated health and dietary intake was noted. However, we cannot attribute this improvement to the pharmacist-delivered obesity diagnosis education intervention because, although not statistically significant, the standard group displayed larger numerical improvements in comparison to the enhanced counseling group. Results are consistent with several previous findings that a brief intervention and health assessment can result in positive health behavior changes [8, 11] .
A decrease in physical activity was observed for both groups of participants. This observation is compatible with previous findings that season, weather, and region can affect physical activity. Several studies attribute colder weather to decreased activity levels [19] . This study took place during fall and winter seasons, and the research site is located in a northeastern city.
Sample size is a limitation to the generalizability of these study results. We recruited participants during a low-volume time-period for a clinic housed on an academic campus. Nevertheless, this study serves as a pilot study to examine the impact of an obesity diagnosis educational intervention. No previous studies are available to compare the consistency of results, however, larger sample sizes with additional BMI follow-up assessments are needed to establish the consistent impact of educating patients on obesity as a clinical condition and its impact on self-rated health. Future investigations, with longer time periods for enrollment and follow-up, are warranted.
Conclusion
Pharmacist-delivered obesity diagnosis education did not significantly impact patient self-rated health or health behavior. Self-rated health is correlated to the occurrence of several chronic diseases. More data is needed to assess whether self-rated health can be influenced by pharmacist-delivered obesity diagnosis education. If obesity diagnosis education is found to influence self-rated-health, then more research will be needed to assess this impact on chronic disease occurrence.
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